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Inthecourseofmedicaltechnology,"lnformationScience"issetasaspecialtysubjectbecause
itisoneofthefieldsinthegovernmentlicensingexaminationformedicaltechnolegist.Torecon-
siderthecontentsoftheclass,theknowledgeandinterestsofthestudentswereinvestigatedbefore
startingtheclass.Thestudentshadlearntinformationscienceasrequiredsubjectinbothhigh
schoolandgeneraleducationinthecollege.Asaresult,themajorityofthestudentshadadequate
knowledgeandconfidenceinfamiliaritemsconcerningdailyuseofPCandnetworks.Ontheother
hand,theunders亡andinglevelofthebasictechnologiessupportingPCandlletwork.systemwas
insufficient,althoughtheyshouldhavelearnttheseitemsathighschool.Accordingtothesurvey
whichmattersthestudentswanttolearninthespecialtyclass,itwasclarifiedthattheyarenot
confidentin亡heirknowledgelearntsofar,andwanttoconfirmtheunders亡andings.Inaddition,
writtenandoralexaminatiensvLTeredoneaftertheclassended.Fromtheresults,itcanbeassumed
thatthestudentsrememberedwhattheyIearntintheclass,butcouldno亡ilnagineasarealscenein
theuseofPCandthenetwork.Theseobservationssuggestthatacontrivanceisneededtoconnect
thestudents'knowledgetoactualPCoperation,andshowthemthenecessityofinformaticsinthe
futureprofession,
rnedicalengineering.Amongthem,several
Int・・du・ti・nquesti。n、a,et。k。nf,。minf。,m。ti。nsci,nce
.
IntheJapanesegovernmentlicensingexami-Therefore,"lnformationScience"issetasa
nationforI皿edicaltechnoIogist,thequestionsspecialtysubjectinourcurriculurnforthe
wereaskedfromvariousfieldrelatedtolabora-DepartmentofMedicalTechnology,Schoolof
torymedicine,suchasmicrobiology,physiol-HealthSciencesTohokuUniversity,Thecon-
ogy,serology,chemistry,patho工ogy,aswellastentsareusualtechnologysupportingPCand
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thenetworkbesidesthemedicalinformation
systern,thatis,basicnユattersstudiedinanMethods
ordinaryclassofinformationscience .InStetdentsandC/a∬Subjects:Thestudents
recentyears,thestudentsareaccustomedtoPCwere40sophornoresin2008(Classof2011)of
operationanduseofthenetworksinceelemen-theDepartmentofMedicalTechnology
,Schoo工
taryarldjuniorhighschools .Since2003,0fHealthSciences,TohokuUniversity.These
``lnformationScierlce"is
acornpulsorysubjectstudentshadfinishedtheclassofbasicinforma-
inhighschooleducation・Inaddition,theinfor-tionscienceinSubjectCornrnonacrossCampus
mationeducationisperformedinthebasicintheirfreshmanyear .Thespecialtysubject
courseatmostuniversities .Therefore,itwas"lnformationScience"inMedicalTechno1-
seemsthatthestudentshaveenoughchancetoogy .
acquirebasicknowledgeofinformatics1) .InSblrveJlげStudents'rudimentarJ,know/edge:
TohokuUniversity,theclassofinformationThesurveywascarriedoutatthebeginningof
sclencelssetasarequlredsub]ectbygeneraltheclass .First,thestudentsreceivedthe
educationcourse(・Zengakzl-kJ'ouikza;SubjectsprintedcoPyofthequestionsaskedinthe
CommonacrossCampus)imrnediatelyaftergovernmentlicensingexaminationsandthe
theentrance・trialexarninationsthroughthepast且veyears .
Nevertheless,theysornetimeslostthernem-Aftertheglanceoverthesequestions
,aquesti-
orywhattheyhavestudiedinthoseclassesonnairesurveywasperformed .Thestuderlts
whentheywerepromotedtothemajorcourse .wereaskedthefollowings;(1)Whetherthey
Ontheotherhand,theyprobablymissedtheknewthemeanirlgoftheabbreviationslike
chancetoIearnthedocumentanddataprocess-WWW(12words) .(2)Questionsofjudging
ingtechniquesemployingwordprocessorandthecorrectionsofthesenterlces .Theques・
thespreadsheetsincetheliteracycoursewastionsin(1)and(2)werepickedoutfromthose
discontinuedaccordingtothereconstitutionofaskedinthepastlicensingexaminationsas
educationprograrns2).Thus,thestudents'ski111istedinFig .1AandTable1.(3)Whether
mayhavedeclinedinthedocurnentanddatatheycouldexplainthemattersfrequentlyasked
processingrequiredinthelaboratoryclassesinthelicensingexarninations(total26iterns
andothers3・4),Thesecircumstancesprompted(Figs .2and3),someofthemoverlappedwith
ustoreconsiderthecontentsofinformationthoseaskedin(1)and(2)) .Inthequest王ons
scienceinthespecializedcourse.(3) ,followingchoicesweregiven[Ican
Inthisstudy,therudimentaryknowledgeofexplain;Ihavelearnedthismatter
,butnot
thestudentsarldwhichmatterstheywanttosuretoexplain;Idonotknow] .Inadditior1,
studyintheclassof"lnforrnationScience"asatheywereaskedwhentheylearnedthosemat -
specialtysubjectwereinvestigatedbeforestart-ters[inhighschoo1;inSubjectCommon
ingtheclass.TheknowledgetheyhaveacrossCarnpusinthisuniversity;somewhere
acquiredthroughtheclassisalsoassessedbyelse] .(4)Whichcontentshouldbegivenpri-
thewrittenandtheoralexaminationsattheorityinthespecialtyclass
,tostudyforthe
terrn-end・stateexal皿inationortogetliteracyski1工 .(5)
Whichnユatterslistedin(3)theywanttolearn
intheclass.
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Figure1.Students'knowledgeofabbreviatedterms.Non-abbreviatedphrasesarelistedonthe
rightside.A)Rateofstudentsansweredthattheyknewthemeaningof亡heterms,before
startingthespecialtyclass.ThetermsfrequentlyusedindailyPCoperationarewell
recognized.B)Levelofunderstandingsbytheterm-endexamination(writtentest).
CorrespondingquestionsonSCSIandLANwerenotasked.
Table1.Students'judgementofcorrectionsofsentencesbeforestartingtheclass、
S・…nce・b・j・d・・d髄 隻謡
。li?「翻t
●Thesumof111and1001inbinarynotationis16indecimalnotation,46
●1000kilobyte(kB)isequaltolmegabyte(MB).20
●4bitcanexpress16itemsofinformation.55
●櫨 惣 器 鯉?(logicalope「ation),whe「eA・B・Xa「et「ueandA+B=X,ifB=・7 ,5
●"Mainmemory"ofcomputermeanstheharddiskdrive,22.5
●ComputernetworkcanbeprotectedfromillegalhackingbyLlsingencryption.22.5
●Virusesdonotinfectthecomputerdisconnectedfromthenetwork.65
●轟
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Chαngeinblnderstandinglevels(ゾstudents:
Whentheclasshasended,awrittenexamina-ResultsandDiscussion
tionandanoralexaminationwereperformed,Themajorityofthestudentsknewtheabbre-
Amongthemsirnilarquestionswereaskedonviationsfrequentlyusedandthusfamiliarin
selecteditemsaskedinthesurvey(1)and(2).dailyPCoperationsuchasUSB,CD-RW,and
Thechangesinunderstandinglevelswereana1-WWW.Contrarily,noneknewthemea血gof
yzedbycomparingtheresults.wordsCOBOL(COmmonBusinessOriented
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Figure2.Studerlts'understandingsofthe皿atters,andinteresttQIearninthespecialtyclass(1).
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Figure3.Students'understandingsofthematters,andinteresttolearninthespecialtyclass(2),
Mattersconcerningnetwor1くandhospitalinformationsystems.
Language),SCSI(SmallComputerSystemaddition,itshouldberlotedthatthereseems亡o
Interface),OCR(OpticalCharacterReader)besignificantnurnberofstudentmisunderstand-
andTCP/IP(TransmissionControlProtocol/ingUSBas"oneofthememorydevice"among
InternetProtoco1)(Fig.1A).Thelatterhavethoseansweredthattheyknewthisword.
alnlostnoconcernwithusualPCoperation.InConcerningquestionsofjudgingcorrectionsof
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sentences,moststudentsgavecorrectanswerclassofgeneraleducation,accordingtothe
onthemattersinrightofaccesstothenetworkteacherwhowastakingchargeoftheclass.
systernandsecurity(Table1).Thisisprob-However,thestudentshavevaguemeエnorythat
ablybecausetheycanapplythestandardoftheyhadlearntthematters.
cornrnonsenseforconsideration.Naturally,Areasonfortheseresultsmaybethatthe
thestudentsdidnotknowtheorderingsystem,studentsdidnotactuallyrealizethenecessityof
oneofthecomponentsinthehospitalinforma-knowledgeininformationscience.Forordi-
tionsystem,astheymighthavenotheardaboutnarypeople,onlythecapabilitytousePCasa
that.Asforthebasicsofinformationscience,toolisneeded,andthereisnodailyinconve-
nearlythehalfknewthequantitativeunitofnienceeveniftheyknewnothingonthebasic
informationandcalculationinbinarynotation.technologyinsidethePCbox.Therefore,the
However,theyhardlyunderstoodtherelation・studentsarelessconsciousofunderstanding
shipsbetweenkilobyte(kB)andmegabyteinformationtechnologyuntiltheygetinformed
(MB).Frorntheseresults,wemaysaythatthatquestionsareaskedinthegovernment
theunderstandingIevelsofthestudentsarenotlicensingexaminationandthattheknowledge
satisfactoryeventheyareaccustomedtoPCisrequiredtoparticipateinthehospitalservice.
operationandhavefinishedtheclassofinfor-Thisdeductioncanbesupportedbythefact
mationscienceingeneraleducation.thatrnorestudentsgaveprioritytothestudy
Themattersweaskedthestudentswhetherforthelicensingexamination,ratherthanliter・
theycouldexplainareroughlydividedintotwoacyskillsasacontentofspecialtyclassinthe
categories:thernattersconcerningtechnol-presentsurvey(28and12,respectively).
ogiesonPCcomponentsandtheperipheralItisdifnculttounderstandthethingsinany
devices(Fig.2),andthoseonthenetworksys-fieldifonedoesnotknowthemeaningofthe
tem(Fig.3).Frorn60to70percentoftheterm,andthusthepersonwilllosethemotiva-
studentsansweredthattheyaresuretoexplaintion.Incaseofanabbreviation,itisimpor-
theInternet,WebandE-mail.Needlesstosaytanttounderstandwhatwordsareabbreviated.
InostofthestudentsusethesetechnologiesinForexample,wecannotgraspthesubstanceof
dailylife.Regardingothermatters,particu-"ATP"byonlymemorizingitasasound[6i-
1arlyonthebasicPCtechnology,ha工fofthemtf:-pi:].Whenwerecognizeitasadenosine
knewthewordsbutwerenotconfident.Thetriphosphate,thenwecanunderstandthestruc-
typicalmatterstheydidnotunderstandwereture,molecularandothercharacteristics,
interface,protocol,andtheflowchartsymbols,Thus,theauthorledthestudentstolearnterms
Reversecorrelationcanbeseenwiththeirinter-bynotingthesepointsintheclass.Conse-
estswhattheywanttolearrlinthecomirlgquently,thegreaterpartsofthemwereableto
specialtyclass(Figs.2and3).Itwasclari丘edexplainmattersincludingabbreviationinthe
thatmanystudentsdonothavecon丘denceinterm-endexarnination(Fig.IB,Table2).
theirownknowledgeandwanttostudytheHowever,theirdescriptionsseemedtobe
mattersagaintoconfirmtheunderstandingsinalrnostthesarneandgaveimpressionthatthe
aspecialtyclassthoughtheyhad/earntgeneralwordswerequotedfromexplanationsonthe
mattersuptothehighschool.Bytheway,allnetworkreference.Weassumedthatthestu-
ofthese26itemshadbeenmentionedinthedentsdidrlothaveactualfeelingtocausethe
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Table2.Changesinstudents'understandingsatthebeginningandtheendoftheclass,
RateofstudentsRateofstudentswith
matt… 瓢㍑ 謡 、,he翻欝 藩 臨一
beginning(%)endexarn(%)
●Calculationinnnotation4582,5
(hexadecimalnotationinterm-endexarn)
●ReユationshipbetweenkBandMB2090
●Encryptionandprotectionfrornillegalhacking22,565
●Infectionandstand-alonecornputer65100
●Orderingsystem1087.5
●Rightofaccessforthesystemuser9597.5
scenetheyusePCandthenetwork,thoughation.Theywantedtoconfirmtheunderstand-
plausiblewordqueuedupintheexplanations.ingsinthespecialtyclass.Forfurtherunder-
Thisirlferencewasblazedwhenwerequiredthestandings,itisnecessarytomakethestudents
studentstoshowtheirimagebytheoralexami-realizewhatisgoingoninsidethePCduring
nation.Theycouldnotshowtheirconcretetheoperation,andtoconnecttheknowledgeto
imageofthernattersparticipatingintheirdailyactualPCoperation.
PCornetworkoperation。Thesefactssuggest
thattheteachershouldcontrivetoteachtheReferences
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